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PURPOSE 

To investigate the hydraulic performance of the double-side 
c h m s l  spillway. 

CONCLUSIONS 

Preliminary Desim 

1. Althoug!! improvements i n  f low conditions i n  the approach channel, 
a t  the wing walls, and i n  the t rans i t ion  section of the spillway were 
indicated by the model tes t s ,  there bare no conditions tha t  would re su l t  
i n  damge t o  the structure. 

2. The large stagnant flaw area along the l e f t  bank i n  the appragch 
channel indicated t h a t  more excavation than was necessary had been provided. 

3. The shape of the r ight  cut-off w a l l  and backfi l l  is  conducive 
t o  rough surface flw along the wall. 

4. The abm?t t ransi t ion dawnstream from the c res t  caused a 
standing wave t o  form i n  the chute downstream. 

Reconmended Desim 

5. The spillway will handle the maxFmwn design flood without sub- 
mergence. The flow corditions are  improved aver those f o r  the preliminary 

I design. 

6 .  Areas of f l o w  stagnation w i l l  not mcur i n  the approach channel 
I with the reduced excavation i n  t h i s  design. 



section of t h i s  design is more uniform than t h a t  i n  the  preliminary 
design, 

8. The surface flow along the r igh t  wing wall was imprcnred w e r  
the  preliminary design by the  more gradual curvature of t h i s  wall. 

RECOMMENDATIONS 

1. Use the approach channel and v e r t i c a l  walls shown i n  Figures 5 
and 6. 

2. Consider omitting the extensions of the spillway downstream 
c re s t  slopes beyond the end of the overflow sect ion i n  future  s imilar  designs. 

The improvements incorporated i n t o  the recomnended design 
were deterpined jo in t ly  by the Dams and Engineering Laboratories Branches. 

m# 
INTRODUCTION 

Sly Park Dam is  i n  Sly Park Creek about 12 miles ea s t  o i  
Placervi l le ,  California, Figure 1. The combination earth- and r a k - f i l l  
dam w i l l  be apprcodmately 760 f e e t  long and 190 f ee t  high. The spillway 
w i l l  be an uncontrolled double-side channel type. It will consist  of an 
approach channel, a c r e s t  section, and a chute terminating i n  a f l i p  
bucket about 825 f e e t  downstream of the  crest .  The spillway i s  designed 
f o r  a maximum flood of 6,700 cubic f e e t  per second. An out le t  works and 
diversion conduit a re  provided also. Model studies f o r  the  ou t l e t  works 
w i l l  be discussed i n  a separate report, 

THE INVESTIGATION 

The Problem 

The model study was undertaken t o  determine i f  the preliminary 
spillway design was sa t i s fac tory  f o r  o p t h  performance. Sal ient  features  
affect ing spillway act ion were a shallow approach, a warped t r ans i t i on  
from the spillway t o  the chute section, and flow along the approach wing 
U s  The model used i n  the study did not contain the downatream end of 
the chute or the bucket a s  no operating d i f f i c u l t y  was expected. 



The model was constructed t o  a 1:36 scale  and included a 
suff ic ient  length of chute fo r  the water t o  pass through the c r i t i c a l  
velocity, Figure 2. Most of the topography was comprised of horizontal 
wooden bents covered with metalalath and plastered with concrete. The 
leve l  excavated portion of the approach channel was made of plywood 
supported by short 2 by 4 columns. Plywood was used t o  form the portion 
of the dam adjacent t o  the spillway, The spillway was shop fabricated, 
with the f loor  and channel section formbed of sheet metal. The cres t  and 
t rans i t ion  warp were formed of concrete t o  metal templates. The chute 
was mads of plywood secured t o  the channel section with a flanged joint. 

Water was supplied t o  the  model f ran  a centrifugal pump through 
an 8-inch l ine .  A wire mesh and gravel baff le  dis t r ibuted the  water i n  
the forebay. Discharges were measured with a 4-inch standard Venturi 
meter and reservoir elevations were measured with a point gage i n  the  
f orebay. 

Tests 

Water surface prof i les  were measured along each w a I L  i n  the 
t rans i t ion  area for  both the  preliminary and recammended defiigns, Figure 3. 
Calibration data was obtained f o r  a discharge curve on the rt?cmended 
design, Figure 4. The model was operated through a range of discharges 
fo r  the preliminary design and subsequent mdif ica t ions  f o r  visual  obser- 
vation. 

Test Results 

Preliminary desim.  The approach channel was excgvated too f a r  
i n t o  the l e f t  bank opposite the  upstream end of t he  spillway cres t ,  pro- 
ducing a stagnation area along the cut. The flaw l i n e s  i n  the  channel 
were shown by photographing confet t i  t races ,  Figure 7A. The s t ra ight  
r ight  wLng wall  with 2-1/2:1 end slope and backf i l l  as sham on Figure 2 
pcduced a rough surface flow along the  wall a t  l a rge  discharges, 
Figures 8 A  and 9A. The r o l l  i n  t he  spillway channel was not symmetrical 
about the center l i n e  a t  the higher discharges, Figures 8, 9 ,  U, and 12. 
This resulted from the different  flow dis t r ibu t ion  approaching the two 
sides of t he  spillway. The water flawed normal t o  the r igh t  s ide of the 
spillway a t  a re la t ive ly  slow velocity, and a t  angles t o  the left side 
a t  a f a s t e r  velocity. 

Recumended desim.  The shape of the approach channel was 
changed t o  reduce the cut i n  the bank opposite the upstream end of the 
spillway crest .  The angle of the cut  t o  t h e  center l i n e  of the spillway 
was changed from 3 5 O  t o  20" and the radius reduced fram 100 t o  75 fee t ,  



chenged fpom one with warped walls t o  one with ve r t i ca l  walls, e l l i p -  
t i c a l  i n  plan, with the downstream slopes of the  spillway crent 
extending downstream t o  in te rsec t  the ve r t i ca l  walls, Figure 6 .  The 
l e f t  wing wall of the model was not changed frcm the  preliminary design 
fo r  the  t e s t s  since the  flaw conditions ad3acent t o  it were acceptable 
and any change could be mde on the basis  of performance of t he  r ight  
wall. 

The change i n  the excavation removed the  stagnation area, 
I Figure 7B. The r igh t  wing wall modification reduced the  rough flaw 
I 

i n  the  approach channel near the downstream end of the spillway cres t ,  
Figures 8 and 9. 

Water surface prof i les  along the walls f o r  both designs are  
sham on Figure 3 .  The preliminary design had more draw-dm at  the  end 
of t he  t rans i t ion  with a correspondingly higher standing wave i n  the 
chute downstream. The nonsymetrical r o l l  i n  the upper end of the 
spillway caused a higher water surface along the left w a l l .  The flaw 
was s l igh t ly  more symmetrical i n  the recommended design, Figure E., but 
t o  obtain f u l l  symmetry the  shallow approach would have t o  be deepened 
t o  permit uniform flaw tawad the c res t  a d  the additional ejccavation 
did not seem justif ied.  

A ver t i ca l  f i n  forms i n  the upstream end of t he  spillway a t  
smll discharges f o r  both designs, Figures 10 and 13, because tho t a i l  
water escaxes without submerging the j e t s  from the spillway corners. 

Bsth designs were capable of passing the maximum discharge of 
6,700 c f s  without submergence. I r regular  wave action mcmentarily sub- 
merged small sections of the c res t ,  but had no over-all e f fec t  on the  
discharge. These waves can be seen i n  Figures ?B, 8B, and Il. The 
discharge and coeff ic ient  curves fo r  the recomnended design are s h m  
on Figure 4. 

The exbensions of the spillwzy J m s t r e a m  c res t  slopes t o  the 
ver t ica l  wallswereremoved t o  ascer ta in  the e f fec t  on flow conditions. 
The performance was sat isfactory,  Figures U and 15. This change was 
made a f t e r  the specifications were issued arxi was not included i n  t he  
f i n a l  design. 
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FIGURE 7 
REPORT Hyd-370 
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FIGURE 10 
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FIGURE 11 . 
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B. Recommended deeign 
9 

Sly Bark Dam Spillway Hydraulic Model Studies 
Sly Pork Unit--American River Division 

Central Valley Project, California 

Flow conddtioma .along right side of epillway 
. Diecharge 6.7OQ cia 



FIGURE 13 
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A .  Preliminary deaign 

B. Recommended design 
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A. Preliminary demifl 

B. Recommended deoign 
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B. Discharge 3,000 cfs  
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Flow conditions in recommended design spillway without 
downstream crest slopes extended to transition walls 
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A. Discharge 6,700 cfs 


